INTRODUCTION {#sec1-1}
============

Ameloblastoma, a tumor of odontogenic epithelial origin, is a true neoplasm of enamel organ-type tissue which does not undergo differentiation to the point of enamel formation.\[[@ref1]\] They are usually slow-growing, locally invasive, intraosseous tumors that run a benign course. The extraosseous variant of ameloblastoma, also known as peripheral ameloblastoma, is quite rare and they comprise from 2% to 10% of all ameloblastoma reported.\[[@ref2]\] They occur in soft tissues of tooth-bearing area though few cases in extragingival location also had been reported.\[[@ref3][@ref4]\] Clinically, the lesion may be mistaken for more common reactive lesions on the gingiva, and the diagnosis is usually made based on their microscopic appearance.

The peripheral ameloblastomas are found to be less aggressive and do not usually invade the underlying bone. These lesions are considered to be relatively innocuous in behavior as it lacks the persistent invasiveness of the intraosseous ameloblastoma.\[[@ref2]\] More conservative management had been suggested as the treatment of choice, and most of the cases at present are managed by the surgical excision of tumor tissue without any osseous resection. Peripheral intraosseous ameloblastoma, on the other hand, represents a rare occurrence of intraosseous ameloblastoma which penetrates the alveolar bone, fuses with the overlying oral epithelium and eventually presents as an exophytic peripheral lesion. As these lesions are more aggressive in their behavior, extensive osseous resection of the involved bone has to be done to prevent any recurrence. The aim of this article is to present a rare case of peripheral ameloblastoma with clear origin from the gingival epithelium. Since there was an osseous invasion in this case, the importance of careful evaluation of tumor margins and the need for marginal mandibulectomy, if required, in the management of peripheral ameloblastoma is also stressed.

CASE REPORT {#sec1-2}
===========

A 33-year-old male patient presented with the complaint of an asymptomatic growth of 5-month duration on the lingual gingiva in the left lower premolar region. On intraoral examination, an exophytic, sessile, oval-shaped mass measuring 2 cm × 1 cm was noticed in the lingual gingiva in relation to 33 and 34 \[[Figure 1](#F1){ref-type="fig"}\]. The lesion was normal in color with white papillary projections on the surface. On palpation, it was firm in consistency, was slightly tender and fixed to the underlying tissue. The intraoral periapical radiograph of the region showed cupping resorption of the bone \[[Figure 2](#F2){ref-type="fig"}\]. Based on the clinical presentation of a soft-tissue lesion on the gingiva with numerous papillary projections on the surface, a provisional diagnosis of papilloma was given. Pyogenic granuloma, peripheral giant cell granuloma, peripheral ossifying fibroma and peripheral odontogenic neoplasms were considered as differential diagnosis. Excisional biopsy was done, and the tissue was sent for histopathological examination.

![An exophytic sessile mass with papillary surface seen on the lingual gingiva in relation to the teeth, 33 and 34](JOMFP-22-396-g001){#F1}

![Intraoral periapical radiograph of the region showing cupping resorption of the bone](JOMFP-22-396-g002){#F2}

Microscopically, the lesional tissue showed a superficial hyperplastic stratified squamous epithelium with numerous papillary projections. At multiple areas, the epithelium showed ameloblastomatous change \[[Figure 3](#F3){ref-type="fig"}\]. The proliferation of transformed epithelium with odontogenic islands budding off into the underlying connective tissue stroma \[[Figure 4](#F4){ref-type="fig"}\] was noticed. Within the connective tissue stroma, there were numerous ameloblastomatous islands lined peripherally by tall columnar cells showing reversal of polarity and central stellate reticulum-like cells \[[Figure 5](#F5){ref-type="fig"}\]. Some of these islands showed acanthomatous change \[[Figure 6](#F6){ref-type="fig"}\]. The superficial epithelium showed positivity for the odontogenic marker, cytokeratin-19 (CK-19), confirming its odontogenic transformation \[[Figure 7](#F7){ref-type="fig"}\]. The ameloblastomatous islands in the connective tissue stroma were also positive for the marker, CK-19 \[[Figure 8](#F8){ref-type="fig"}\]. Based on the clinical and histopathological presentation, the lesion was diagnosed as peripheral ameloblastoma. Since saucerization of the bone, adjacent to the tumor, was noticed, marginal osteotomy was carried out to evaluate any bone involvement. Multiple sections from the decalcified peripheral bone were studied. A few odontogenic islands were noticed in one of the sections studied \[Figures [9](#F9){ref-type="fig"} and [10](#F10){ref-type="fig"}\], while all the other sections showed intact cortical bone. Although the presence of tumor islands within the adjacent bone made us consider the possibility of a peripheral intraosseous ameloblastoma, based on the presence of an extraosseous ameloblastomatous lesion showing a clear origin from the superficial epithelium which had undergone odontogenic transformation and the presence of few tumor islands within the adjacent bone suggestive of a neoplastic invasion, the lesion was diagnosed as of peripheral ameloblastoma with neoplastic osseous invasion.

![Papillary superficial epithelium showing ameloblastomatous change (H&E, ×20)](JOMFP-22-396-g003){#F3}

![Odontogenic epithelial islands budding off from the superficial epithelium (H&E, ×20)](JOMFP-22-396-g004){#F4}

![Ameloblastomatous islands in the connective tissue stroma showing peripheral tall columnar cell with reversal of polarity and central cells resembling stellate reticulum (H&E, ×20)](JOMFP-22-396-g005){#F5}

![Acanthomatous change in ameloblastomatous epithelial islands (H&E, ×10)](JOMFP-22-396-g006){#F6}

![Superficial epithelium showing CK-19 positivity confirming odontogenic transformation (IHC, ×40)](JOMFP-22-396-g007){#F7}

![CK-19-positive odontogenic epithelial islands within the connective tissue stroma (IHC, ×40)](JOMFP-22-396-g008){#F8}

![Tumor islands in the adjacent bone suggestive of neoplastic osseous invasion (H&E, ×10)](JOMFP-22-396-g009){#F9}

![Ameloblastomatous odontogenic epithelial islands within the bone (H&E, ×10)](JOMFP-22-396-g010){#F10}

The healing of the area was uneventful; the patient was on a regular follow-up for a period of 2 years, and there was no recurrence of the lesion.

DISCUSSION {#sec1-3}
==========

Peripheral ameloblastoma and peripheral intraosseous ameloblastoma are two clinical variants of ameloblastoma which present as an exophytic soft-tissue lesion, often posing a diagnostic challenge. Although these two lesions exhibit similar clinicopathological features, the difference in their biological behavior and management options makes their diagnostic distinction mandatory. Peripheral ameloblastoma was established as a distinct entity after the documentation of a tumor in soft tissue on the lingual surface of the premolar-molar region of the mandible with acceptable illustrative evidence by Stanley and Krogh.\[[@ref5]\] The latest update on the WHO classification of odontogenic tumors retains the previous status of peripheral ameloblastoma as a separate subtype of ameloblastoma.\[[@ref6]\] The controversy regarding their histogenesis still remains unsettled, and evidence favoring the rests of the dental lamina as well as the basal cells of the surface epithelium as the potential cellular sources of their origin had been discussed in the literature. The diagnostic criteria of peripheral ameloblastoma include the origin from the overlying epithelium, presence of odontogenic epithelium islands in the lesion and lack of potential to bone infiltration.\[[@ref7]\] The term peripheral intraosseous ameloblastoma was introduced to differentiate peripheral ameloblastoma from intraosseous ameloblastoma arising from the marginal alveolar bone which perforates the bone and presents clinically as a peripheral mass. The presence of osseous invasion in lesions, which otherwise shows the features of peripheral ameloblastoma histopathologically, is said to be diagnostic of peripheral intraosseous ameloblastoma, and the presence or absence of ameloblastomatous islands within the adjacent bone had been used as a criterion to differentiate between these two lesions.\[[@ref8]\]

The case discussed here presented as an exophytic papillary mass in the canine--premolar region of mandibular lingual gingiva, which is the most common site of involvement of peripheral ameloblastoma. Furthermore, microscopically, the lesion was found to be arising from the superficial epithelium, the odontogenic transformation of which was confirmed immunohistochemically using the odontogenic epithelial marker, CK-19. The lesional tissue showed features of follicular ameloblastoma with acanthomatous change and a marked tendency to show acanthomatous change in peripheral ameloblastoma had been well documented.\[[@ref2][@ref9]\] Although the presence of ameloblastomatous islands in the marginal osteotomy specimen corresponding to the cupping resorption seen in the radiograph supports the diagnosis of peripheral intraosseous ameloblastoma as per the existing criteria, the lesion was diagnosed as peripheral ameloblastoma with osseous invasion since a clear origin from the superficial epithelium was evident in this case. Philipsen *et al*. based on their review of 160 cases concluded that the biologic behavior of the peripheral ameloblastoma is in line with that of a hamartoma or persistent hyperplasia rather than that of a neoplasia,\[[@ref9]\] and most of the authors are of the view that peripheral ameloblastoma may not involve the underlying bone.\[[@ref9][@ref10][@ref11]\] However, we strongly believe that the osseous involvement cannot be taken as a criterion to substantiate whether the tumor arose from the bone or from the soft tissue above it. A few cases of peripheral ameloblastoma with osseous invasion suggesting the potential of peripheral ameloblastoma to infiltrate the bone had been reported earlier.\[[@ref12][@ref13][@ref14]\] It was hypothesized that there exist two clinical types of peripheral ameloblastomas, the nonaggressive hamartomatous and the aggressive neoplastic variants.\[[@ref15]\] The case presented here may represent the neoplastic variant with a more aggressive behavior which has the potential to invade the bone. Being an exophytic lesion, most of the cases of peripheral ameloblastomas are diagnosed earlier and excised much before a frank invasion of the underlying bone becomes noticeable and probably that will explain why osseous invasion was not seen in majority of the cases reported. Oral epithelium being considered as one of the sources of origin of intraosseous ameloblastoma;\[[@ref1][@ref16][@ref17]\] it is possible that in cases where intraosseous ameloblastoma arises from the superficial epithelium, osseous involvement will be preceded by odontogenic transformation of the superficial epithelium followed by proliferation of odontogenic islands into the underlying connective tissue. Hence, there will be an extraosseous phase during which the tumor islands are seen exclusively within the soft tissue -- a phase which may present as peripheral ameloblastoma. Hence, it can be speculated that peripheral ameloblastoma, at least in some cases, can occur as an initial event in the development of conventional intraosseous ameloblastoma stressing the need to deal these lesions with caution. The tumor margins must be carefully evaluated following excision of the lesion, and marginal osteotomy should always be considered if the margins are not found to be free of tumor.
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